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TGF-β1 对肝星状细胞-T6 细胞系的最适作用浓度；用 MTT 法筛选出的最适作用浓度
(10 μg/L)的 TGF-β1 处理肝星状细胞 24 小时，倒置相差显微镜下观察细胞形态学的改
变，免疫荧光染色法检测细胞内纤维形肌动蛋白(fibrous actin,F-actin)的表达，RT-
qPCR 技术检测 10 μg/L TGF-β1 干预的实验组和未加 TGF-β1 干预的对照组中代表细胞
活化的 α-平滑肌肌动蛋白(α-SMA)及代表上皮-间质转化的神经黏附素(N-cadherin)、波
形蛋白(vimentin)、上皮黏附素(E-cadherin)基因的表达情况和 TGF-β1/Smads 信号通路
中 Smad4 基因的表达水平；用不同浓度(0 μg/L、5 μg/L 和 10 μg/L)TGF-β1 处理肝星状
细胞-T6 细胞系 24 小时，Western blot 技术检测 α-SMA、N-cadherin、vimentin、E-





长轴成束状样分布；10 μg/L TGF-β1实验组中α-SMA mRNA、vimentin mRNA和Smad4 
mRNA的相对表达量明显高于对照组，E-cadherin mRNA的相对表达量明显减少





作用，这种作用存在一定浓度依赖性。2. 经过 TGF-β1 刺激后，大鼠肝星状细胞-T6











































Objective: To observe the effect of TGF-β1 on activation and epithelial-mesenchymal 
transition, to investigate the effects of TGF-β1 on TGF-β1/Smads signaling pathway in rat 
hepatic stellate cells-T6,reveal the pathogenesis of hepatic fibrosis, and provide new target 
for the  treatment of hepatic fibrosis and liver circosis. 
Methods: Adopt the MTT method to screening the optimum working concentration of 
TGF-β1 in vitro HSC-T6 cultured. After the hepatic stellate cells were stimulated by TGF-β1 
of 10 μg/L for 24 hours, the morphology of the cells was observed under inverted phase 
contrast microscope, the expression of F-actin which on behalf of cotoskeletal structure was 
detected by Immunofluorescence staining, the expression of α-SMA and N-cadherin mRNA, 
vimentin mRNA, E-cadherin mRNA as well as Smad4 mRNA werre measured by RT-qPCR; 
The protein changes of α-SMA and EMT relative marker protein of N-cadherin, vimentin, E-
cadherin and Smad4 were assessed by Western blot after different concentrations (0 μg/L,5 
μg/L,10 μg/L) of TGF-β1 interventing HSC-T6 for 24 hours.  
Results: In our study, the MTT data showed that it had optimal cell survival rate when 
10μg/L TGF-β1 dealt with cells for 24 hours. After HSC-T6 were treated with TGF-β1, cells 
stretched, pseudopodia increased and turn into stellate, cells connections were looser, so that 
represented a significantly activated state under inverted phase contrast microscope; 
Immunofluorescence results revealed there were F-actin filaments gathered to form stress and 
distributed along the long axis of the cells; RealTime-qPCR results showed that the 
expression of α-SMA mRNA, vimentin mRNA and Smad4 mRNA in experimental group 
were significantly higher than the control group(P<0.05), while E-cadherin mRNA was 
obviously lower than the control group(P<0.05), the expression of Smad4 mRNA was a little 
bit higher whereas no significantly than the control group. Western blot demonstrated that the 
protein expression of α-SMA, N-cadherin, vimentin and Smad4 were in dose-dependent 
increased while E-cadherin was in dose-dependent decreased comparing with the control 















Conclusion: 1. TGF-β1 might induce activation and epithelial-mesenchymal transition 
of HSC-T6 of rats, and its effect was concentration dependent. 2. Up regulation of Smad4 
expression in HSC-T6 cells after stimulation with TGF-β1, TGF-β1/Smads signaling pathway 
may be involved in cell activation and epithelial mesenchymal transition of HSC-T6 cells. 
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率在全世界最常见的死亡病因中位列第 14 位，在欧美国家已列为第 4 位。酒精性肝炎
是欧美国家肝硬化的首要来源，而病毒性肝炎则是中国肝硬化的主要病因，其中最常









































1.3 肝星状细胞的起源与主要功能  
1.3.1 肝星状细胞的起源 
19 世纪末由德国学者 von Kupffer 在肝脏研究中意外发现肝血窦旁存在一种星形




直到 1971 年 Wake[7]采用 Kupffer 曾用过的氯化金染色法和苏丹红染色法相结合证实了
Kupffer 所命名的“sternzellen”和伊东细胞是同源型细胞，但两者均区别于肝巨噬细
胞，推翻了 Kupffer 最初的观点，也揭开了这种星形样细胞的神秘面纱。1995 年，肝
星状细胞才得到国际上公认的一致命名，20 世纪初以 Knook 为首[8]的研究者发现了从
大鼠肝脏组织中分离和纯化的肝星状细胞的培养方法，为深入研究这种细胞的结构和
功能做出了里程碑式的新突破。随后 2004 年，Suskind 和 Muench[9]报道人肝组织中
CD34＋cytokeratin 7/8＋细胞表达内胚层标记成分，可能是肝星状细胞的前体细胞；2009
年 Asahina 和 Tsai[10]在研究小鼠的肝星状细胞和间充质细胞时发现 HSC 表达转录因子




















     在哺乳动物肝脏发育过程中，肝星状细胞在终末小胆管的前体细胞微环境中通过
细胞与细胞间的作用调控肝内皮细胞、造血细胞和肝上皮细胞的生长与增殖。而这种
HSC 与细胞间的作用被 Kubota 和 Yao 等[11]认为可能是 HSC 通过合成表皮生长因子
(epithelial growth factor,EGF)、肝细胞生长因子(hepatic growth factor,HGF)等肝细胞丝裂
原实现的；有证据支持 HSC 与造血细胞联合作用促进肝血管再生密切相关，HSC 通
过上调造血干细胞诱导因子基质细胞衍生因子-1α的表达，从而可以趋化表达基质细胞
衍生因子-1α 受体 CXCR4 的造血干细胞参与肝血管形成。2007 年以 Kamo 为首[12]研究
学者采用 Knook 等人研发的肝细胞分离及体外培养方法发现幼龄小鼠肝脏中 Thy1＋间
质细胞可调节肝前体细胞的发育过程，而 Thy1＋细胞明显高表达肝星状细胞的标记蛋
白如波形蛋白(vimentin)和平滑肌肌动蛋白(SMA)。当肝脏受炎症刺激时，肝星状细胞
可合成细胞因子白介素-6 募集如 C 反应蛋白等急性时相分子促进肝细胞再生应对损
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